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Thesis Summary 
In the growth of tumor cells, carcinogenesis is greatly influenced by its own proliferation signal as well 
as crosstalk with stroma cells (tumor-stroma interaction). It is known that fibroblasts (stromal cells), one 
of the interstitiums, are activated to change into myofibroblasts and promote the progression of cancer. 
For these reasons, therapeutic agents targeting this research has been underway. The natural products, 
intervenolin, NBRI16716 B, and leucinostatin A inhibit the growth of tumor cells more potently in the 
presence of corresponding stromal cells than in their absence. In this research, we have established an 
efficient synthetic method for these natural products and have performed a structure activity relationship 
study to identify the functional groups and structural moieties which are necessary or influential for 
biological activity. 
 In Chapter 1, a total synthesis of intervenolin is described. Intervenolin has an iminodithiocarbonate 
moiety and a geranyl side chain on a quinolone skeleton. These characteristic side chains could be 
installed onto a quinolone framework using Suzuki－Miyaura coupling and a thiocyanate-isothiocyanate 
rearrangement, respectively. Intervenolin showed in vivo antitumor activity against a mice xenograft 
model of human gastric cancer.  
In Chapter 2, a structure-activity relationship study of intervenolin analogues using the established 
synthetic route is demonstrated. The study identified that the substituent on the nitrogen atom within the 
quinolone skeleton is favorable to avoid acute toxicity, and the functional groups in the 2- and 3-positions 
substantially influence the growth-inhibitory activity.   
 In Chapter 3, a synthetic study of NBRI16716B and its analog, which were expected to identify 
structural requirements for the biological activity, is shown. It was found that the hydroxyl group on the 
amide bond is indispensable for the growth-inhibitory activity toward A549 cells in the coculture system. 
Since the difference in the structure of the ,-unsaturated side chain had limited impact on the activity, 
this substructure should be modified in a further structure-activity relationship study 
 In Chapter 4, the total synthesis of leucinostatin A is described. Four key catalytic asymmetric reaction 
conditions were applied to regulate the stereochemistry found in two of the unusual amino acid residues 
(syn-selective nitroaldol reaction, alcoholysis of 3-methylglutaric anhydride, Strecker-type reaction, 
thioamide aldol reaction). However, the HPLC retention profile and biological activity of the synthesized 
material was not identical to those from the natural sample. The epimer (regarding 6-hydroxy 
functionality in the AHMOD residue) was synthesized, it was shown that the correct absolute 
configuration of “leucinostatin A” is highly likely be that of the epimer. 
 
